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(57) ABSTRACT 

A wireless tracking device for monitoring usage patterns and 
power consumption of appliances such as a refrigerator. The 
power consumption is monitored by the use of new and inno 
Vative wireless tracking device that is placed by a user inside 
the appliance while it is operational. Appliance usage pattern 
information and power consumption information is commu 
nicated by the wireless tracking device and is collected by an 
intelligent power hub (and in some embodiments, an energy 
pump device, an intelligent power meter or a collector 
device). User behavior is modified by recommending 
approaches to cut power consumption by the appliances 
thereby providing savings and reducing the cost of operation. 
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WIRELESS TRACKING DEVICE FOR 
TRACKINGAPPLIANCE USAGE AND 

MODIFYING USER BEHAVOR 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. The present patent application is related to and 
makes reference to a co-pending application, entitled “A 
MONITORING SYSTEM FOR COLLECTION AND DIS 
TRIBUTION OF A POWER CONSUMPTION INFORMA 
TION', filed on Mar. 31, 2009, docket number 
GWPP2009 U1. 
0002 The present patent application is also related to and 
makes reference to a co-pending application, entitled “WEB 
BASED MONITORING, MANAGEMENT AND CON 
TEST BASED ON COLLECTED POWER CONSUMP 
TION DATA, filed on Mar. 31, 2009, docket number 
GWPP2009 U2. 
0003. The complete subject matter of the two above-ref 
erenced United States Patent Applications is hereby incorpo 
rated herein by reference, in their entirety. The present patent 
application and the above-referenced United States Patent 
Applications share the same inventors and have the same 
filing date. 

BACKGROUND 

0004. 1. Technical Field 
0005. The present invention relates generally to energy 
saving and power consumption monitoring and particularly to 
a wireless device that can be located inside an appliance. Such 
as a refrigerator, that monitors usage patterns and correlates 
that to power consumption. 
0006 2. Related Art 
0007 Power consuming appliances are becoming ubiqui 
tous. People use electrical tools and appliances all over their 
residences. Some electrical appliances are turned on and sel 
dom turned off, even when the user does not need the appli 
ance or make use of it. Most people living in a modern house 
have a TV, a refrigerator, a washing machine, a washer, a 
dryer, a heating system, an air conditioner, etc. Most of these 
devices consume a lot of power when they are plugged into 
power outlets, some even when they are not being used. 
0008 Every day people use a lot of electricity for running 
appliances such as a refrigerator, but they don't know how 
much power these appliances consume. The doors of refrig 
erators are opened several times a day, and often for extended 
durations, thereby causing the refrigerator to use more power 
to keep things cool. Quite often the temperature settings on 
the refrigerator are inappropriate—set too high or set too low. 
0009. Unfortunately, despite widespread acceptance of 
greenhouse effects and despite rise in the price of crude oil, 
people have not been provided with effective power saving 
technologies. People are being encouraged to turn off light 
bulbs when they are not in a room. Some appliance can be 
turned off if they are not being used. However, turning off a 
refrigerator when a user is travelling it is not an option as food 
stored in the refrigerator is likely to get spoiled when it is 
turned off. Thus, effective power saving mechanisms are 
lacking for appliances Such as refrigerators. 
0010. Often people do not know how much power they can 
save by following all the typical power saving recommenda 
tions. Well meaning individuals have no idea how effective all 
their power saving efforts has been. Even if one were to use 
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green electrical appliances, one does not know if one can be 
more effective in saving power by adopting better usage pat 
terns. 

0011. There is a problem educating users on effective 
power management techniques that saves them money by 
reducing power consumption of their refrigerators and other 
appliances. Quite often, these individuals who have lowered 
their electric bills do not know how much individual appli 
ances have contributed towards the savings in energy bills. 
0012. In view of the foregoing considerations, it is clear 
that there is a need for an improved system and method for 
measuring power consumption and monitoring power usage. 

BRIEF SUMMARY OF THE INVENTION 

0013 The present invention is directed to apparatus and 
methods of operation that are further described in the follow 
ing Brief Description of the Drawings, the Detailed Descrip 
tion of the Invention, and the claims. Other features and 
advantages of the present invention will become apparent 
from the following detailed description of the invention made 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a monitoring system comprising a wireless 
tracking device that is placed/used inside an appliance to 
monitor the usage pattern of the appliance and collect data 
that is likely to influence user behavior. 
0015 FIG. 2 is a flow chart of an exemplary operation of 
the monitoring system that comprises a wireless tracking 
device placed/located inside a monitored appliance, Such as a 
refrigerator, as the monitoring system monitors power usage 
by the appliances. 
0016 FIG. 3 is a perspective block diagram of a monitor 
ing system that monitors energy consumption by and user 
behavior for a plurality of appliances, all located in a premises 
that comprises a powerline and power Sockets. 
0017 FIG. 4 is a flow chart of an exemplary operation of 
the wireless monitoring device that is built in accordance with 
the present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0018. The present invention provides an elegant means of 
monitoring usage patterns and power consumption of appli 
ances such as a refrigerator. The power consumption is moni 
tored by the use of new and innovative wireless tracking 
device that is placed by a user inside the appliance while it is 
operational. Appliance usage pattern information and power 
consumption information is communicated by the wireless 
tracking device and is collected by an intelligent power hub 
(and in some embodiments, an energy pump device, an intel 
ligent power meter or a collector device). User behavior is 
modified by recommending approaches to cut power con 
Sumption by the appliances thereby providing savings and 
reducing the cost of operation. 
0019 FIG. 1 is a monitoring system 105 comprising a 
wireless tracking device 109 that is placed/used inside an 
appliance 131 to monitor the usage pattern of the appliance 
and collect data that is likely to influence user behavior. The 
wireless tracking device 109 is communicatively coupled via 
the wireless link 113 to a collector unit/an intelligent power 
hub 125. The wireless tracking device 109 is tracks user 
behavior as the user uses the appliance 131. For example, it 
keeps track of the number the times the appliance is used, the 
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duration of its usage etc. It employs sensors to determine 
various measurements and the occurrence of events. The 
appliance 151315 is plugged into a powerline 111 via an 
intelligent power socket 123 that is capable of measuring 
power consumption by the appliance 131. 
0020. The monitoring device 109 comprises a processing 
circuitry 141, a non-volatile memory 143, a light sensor 145, 
a temperature sensor 147 and an RF circuitry 149. The moni 
toring device 109 communicates data collected by the light 
sensor 145 and the temperature sensor 147 to the collector 
unit/intelligent power hub 125. 
0021. The collector unit/intelligent power hub 125 com 
prises an appliance power usage database 127, a processing 
circuitry 133, a display circuitry 135, a correlation module 
129 a usage pattern monitoring module 137 and an advisory 
module 139. The wireless tracking device 109 communicates 
data collected by the sensors 145, 147 and appliance usage 
information for the appliance 131 to the collector unit/intel 
ligent power hub 125 that is stored for processing in the 
appliance power usage database 127. 
0022. The collector unit/intelligent power hub 125 
employs a processing circuitry 137 to process sensor data and 
appliance usage data received from the wireless tracking 
device 10. It employs the display circuitry 139 for displaying 
a list comprising the appliance details and correlation to data 
collected from the wireless tracking device 109. 
0023. In the collector unit/intelligent power hub 125, 
usage information reported for the appliance 131 is received 
from the wireless tracking device 109 and power consump 
tion information for the appliance 131 is received from the 
power socket 123. The collector unit/intelligent power hub 
125 presents a user with an overall power usage data that is 
displayed for the user via the display circuitry 135. The over 
all power usage data presented is based on power usage infor 
mation collected and computed over time, user pattern of 
usage of the appliance 131, sensor data on temperature and 
light that is monitored and tracked, etc. 
0024. In one embodiment, the appliance 131 is a refrig 
erator and the wireless device 109 is placed inside the refrig 
erator 131, and tracks usage and energy consumption of the 
refrigerator 131. It facilitates modification of user behavior, 
for example, by reminding the user to keep the refrigerator 
131 door shut as much as possible. It tracks when a refrigera 
tor/freezer door is opened, it keeps track of how many times 
it has been opened in a day, how long it has been opened for 
each time, as well as other parameters such as the temperature 
inside the refrigerator 131 before and after the refrigerator 
131 is opened each time. The collector unit/intelligent power 
hub 125, using the correlation module 129, correlates the 
number of times and the duration the refrigerator 131 door has 
been opened with the energy consumption of the refrigerator 
131 (which is being monitored by power socket 123, for 
example, plugged into the wall socket for the powerline 111). 
It determines an estimate of how much it costs the user each 
time the user opens the refrigerator 131 door. It also makes 
recommendations about the appropriate temperature setting 
of the refrigerator 131, whether it needs to be turned up or 
down, which would otherwise normally be set by the user 
only by guess work. 
0025. The wireless tracking device 109 communicates 
using the RF circuitry 149 (for example an RF radio). It 
employs on-board sensors (one or more) to detect/measure 
light and temperature. It also has a speaker/buZZer to produce 
sound. wireless tracking device 109 is typically a small, unob 
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trusive, battery powered unit. The RF circuitry 149 allows it to 
communicate with an existing wireless infrastructure that is 
monitoring appliance energy consumption, Such as the col 
lector unit/intelligent power hub 125. 
0026. The wireless tracking device 109 is placed any 
where inside an appliance 131. For example, when the appli 
ance 131 is a refrigerator 131, it can be placed anywhere 
inside the refrigerator 131, such as the refrigeration section or 
the freezer section. The wireless tracking device 109 enters an 
extremely low power state with every component virtually 
turned off, and it periodically checks the light sensor 145 for 
changes. Using the light sensor, it waits for the light reading 
by the light sensor 145 to cross a threshold, and then verifies 
with several readings. When it determines that the refrigerator 
131 door is opened after a sample or a set of several samples 
is determined to exceed a light threshold value, it tracks how 
long the refrigerator door is open and the temperature inside 
before and after the door is opened or closed. 
0027. In one embodiment, the light sensor is based on a 
photo-diode and the wireless tracking device 109 uses the 
photodiode sensor to “see' when there is light around it, 
which will only happen when the refrigerator door has been 
opened. It also increments a variable in its non-volatile 
memory 143 to keep track of how many times the refrigerator 
131 has been opened. It adds hysteresis to prevent it from 
falsely determining the door has been opened or closed too 
rapidly. At the same time it alerts the collector unit/intelligent 
power hub 125 (which behaves as the main gateway for the 
wireless monitoring network) that the refrigerator 131 door is 
open. The wireless tracking device 109 starts a timer to track 
how much time the door of the refrigerator 131 has been kept 
open. If the door is left open for a relatively long period of 
time (10 seconds for example), it alerts the consumer through 
audible sounds. For example, the wireless tracking device 
109 beeps at the user or plays a preset audio message. In one 
related embodiment, it lets a user select or set a pre-record 
customized audio message that it plays back to remind the 
user to close the refrigerator door when it is kept open, or to 
change the temperature setting when necessary. Such audio 
could be, for example, a sentence Suggesting to the user 
“Close the refrigerator door! It's getting hot in here!' This 
helps in reminding the user to close the door and also helps in 
modifying their behavior. 
(0028 Periodically, the wireless tracking device 109 
reports the temperature inside the refrigerator/freezer 131. It 
does this throughout the day, or when the refrigerator/freezer 
131 reaches a high or low threshold in temperature. In one 
related embodiment, it reports only when the refrigerator/ 
freezer 131 door has been kept open for a long time. The 
wireless tracking device 109 reports (from inside refrigerator/ 
freezer 131) explicit temperature measurements in units of 
Celsius or Fahrenheit, which helps the user know whether the 
refrigerator is too hot or cold. Thus, it helps eliminate the 
guess work in determining the refrigerator/freezer tempera 
tures. 

(0029. The wireless device 109 thus helps a user determine 
if the user can save energy on his refrigerator 131 simply by 
filling it with more items which will increase its thermal mass 
and prevent the refrigerator 131 from having to work as hard 
because there is less warm air that needs to be cooled each 
time the user opens the door of the refrigerator 131. The 
wireless device 109 also alerts the collector unit/intelligent 
power hub 125 when its batteries might be running low so that 
the user can replace the batteries. 
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0030 FIG. 2 is a flow chart of an exemplary operation of 
the monitoring system 105 that comprises a wireless tracking 
device 109 placed/located inside a monitored appliance 131, 
Such as a refrigerator, as the monitoring system 105 monitors 
power usage by the appliances 131. At a start block 205, the 
processing starts when the wireless tracking device 109 is 
placed inside the appliance 131. Then, at a next block 207, the 
power-up procedure for the wireless tracking device 109 is 
initiated and the sensors wireless tracking device 109, such as 
a light sensor 145 and a temperature sensor 147, are activated. 
0031. Then, at a next block 209, the wireless tracking 
device 109 establishes a communication link with the collec 
tor unit/intelligent power hub 125. Such communicative cou 
pling occurs over means such as Bluetooth or WiFi based 
protocols. Then, at a next block 211, tracking of appliance 
usage occurs, such as tracking of opening and closing of 
doors, activation or deactivation of different features or com 
ponents of the appliance, etc. 
0032. At a next block 213, reporting by the wireless track 
ing device 109 occurs. Such reporting involves reporting 
sensor data collected by various sensors, reporting user 
behavior such as the frequency with which a user uses the 
appliance 131, the duration of each usage, etc. In the case of 
a refrigerator, reporting comprises data on the numbers of 
times the doors of the refrigerator are opened, the duration for 
which the doors are kept open, the temperature before and 
after the opening of the refrigerator doors, etc. A power usage 
information for the appliance 131 that is collected from the 
associated power socket 123 also occurs simultaneously, in 
one related embodiment. 

0033. Then at a next block 215, sensing usage of the appli 
ance 131 by the wireless tracking device 109 continues, 
wherein the wireless tracking device 109 employs the light 
sensor 145 and the temperature sensor 147 for detecting user 
behavior and for making measurements. At a next block 217. 
when the wireless tracking device 109 detects that an appli 
ance is being used inappropriately, such as keeping the door 
of a refrigerator open for a longtime, it attracts user attention 
by creating a sound, thereby instructing the user on the proper 
operation of the appliance. 
0034. Then, at a next block 219, the collector unit corre 
lates data collected, employing the correlation module 129. 
For example such correlation involves the number of times 
the appliance is used and the duration of such usage, with an 
energy consumption data gathered from a different Source 
Such as the power socket 123 (that reports energy consumed 
by the appliance 131). At a next block 221, the user behavior 
modification is attempted by making energy saving recom 
mendations. Such recommendations are generated by an 
advisory unit communicatively coupled to the collector unit/ 
intelligent power hub 125 (or one that is part of the collector 
unit/intelligent power hub 125, such as the advisory module 
139). The operation then terminates at the end block 225. 
0035 FIG. 3 is a perspective block diagram of a monitor 
ing system305 that monitors energy consumption by and user 
behavior for a plurality of appliances 337,347,315 all located 
in a premises, that comprises a powerline 311 and power 
sockets 333,343, 329. In particular, the power socket 329 is 
electrically coupled to the powerline 311 in the premises and 
the refrigerator 315 (appliance) obtains electrical power from 
the powerline 311 via the power socket 329 and the third 
power consumption monitoring device 355. The refrigerator 
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315 (appliance) is plugged into the third power consumption 
monitoring device 355 which in turn is plugged into the power 
Socket 329. 

0036. The refrigerator 315 has a wireless tracking device 
315 that tracks user behavior as the user opens and closes 
refrigerator doors (doors to the refrigeration section and the 
freezer section). The monitoring system 305 comprises a 
gateway to wireless monitoring network 351 with which the 
wireless tracking device 309 interacts, to receive monitoring/ 
tracking instructions and to report data collected. The power 
consumed by the refrigerator 315 is reported by the third 
power consumption monitoring device 355. 
0037 Later, the gateway 351 discovers the presence of the 
power consumption monitoring devices 335, 345,355, after 
those power consumption monitoring devices are plugged in 
to the powerline 311 via appropriate power sockets 333,343, 
329. For example, when the power consumption monitoring 
device 329 is plugged in to the powerline 311, the gateway 
351 is already powered up and ready to discover new power 
consumption monitoring devices. Communication between 
the wireless tracking device 315 located in the refrigerator 
315, and the gateway 351, occurs via the RF network 313. 
Communication between the power consumption monitoring 
devices 335,345,355 and the gateway 351 occurs either via 
the RF network 313 (using wireless means) or over the pow 
erline 311 employing powerline communication means (us 
ing appropriate protocols for powerline based communica 
tions). 
0038. The operation of the wireless tracking device 315 is 
similar to the operation of the wireless tracking device 109 in 
FIG. 1. The gateway 351 presents an energy saved data, a 
money saved data and a energy usage model to the user, at 
least partially based on the user's current daily energy con 
Sumption baseline reported by the power consumption moni 
toring devices 335,345,355. It also provides the user a usage 
profile for the refrigerator 315, and recommends ways to 
reduce power consumption and thereby reduce cost of opera 
tion of the refrigerator 315. 
0039 FIG. 4 is a flow chart of an exemplary operation of 
the wireless monitoring device 309 that is built in accordance 
with the present invention. At a start block 405, processing 
starts when the wireless monitoring device 109 is powered up 
and placed inside a device, such as a refrigerator 315. Then, at 
a next block 407, using parameters set in non-volatile 
memory 327, the wireless monitoring device 309 is config 
ured automatically. Such parameters include threshold values 
for operation of the light sensor 321, parameters for the tem 
perature sensor 319, time duration values for reporting prob 
lems, errors etc. The wireless tracking device 309 also 
acquires communication parameters to communicate auto 
matically with the gateway 351. 
0040. Then, at a next block 409, when the door of the 
refrigerator 315 is determined to be open by the light sensor 
321, the wireless tracking device 309 monitors the duration 
for which the doors associated with the refrigerator 315 are 
kept open. This applies to the doors appropriate section of the 
refrigerator where the wireless tracking device 309 is cur 
rently placed, such as one of the refrigeration section or the 
freezer section of the refrigerator 315. 
0041. Then, at a next block 409, the wireless tracking 
device 309 automatically monitors the temperature changes, 
tracked by the temperature sensor 319, during the period 
when the doors of the refrigerator are kept open. 
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0042. Later, at a next block 413, the wireless tracking 
device 309 reports the duration and temperature changes in 
the refrigerator 315 to the gateway to the wireless monitoring 
network 351. Thus, if a door of the refrigerator 315 is being 
kept open for too long a duration y a user, it will be detected 
and reported. 
0043. Then, at a next block 415, the wireless tracking 
device 309 alerts the user through audible sounds, created by 
a audible sound generator, when any one of the doors of the 
appliance is door is left open beyond a threshold duration 
(that is initially configured). The operation finally terminates 
at the end block 431, when the user responds to the alerting 
sounds and resets the wireless tracking device 309 (while also 
taking action to fix shut the door properly). 
0044) The power consumption monitoring device is 
capable of monitoring power consumption by a plurality of 
appliances electrically coupled to the power consumption 
monitoring device. A user can see the display of power con 
Sumption by each of the plurality of appliances. Displaying 
the list of the plurality of appliances is supported by the 
energy pump device using a display module provided by the 
energy pump device. The energy pump device is capable of 
showing the power usage computation for the plurality of 
appliances on the display module. 
0045. As one of ordinary skill in the art will appreciate, the 
terms “operably coupled and “communicatively coupled.” 
as may be used herein, include direct coupling and indirect 
coupling via another component, element, circuit, or module 
where, for indirect coupling, the intervening component, ele 
ment, circuit, or module does not modify the information of a 
signal but may adjust its current level, Voltage level, and/or 
power level. As one of ordinary skill in the art will also 
appreciate, inferred coupling (i.e., where one element is 
coupled to another element by inference) includes direct and 
indirect coupling between two elements in the same manner 
as “operably coupled' and “communicatively coupled.” 
0046. The present invention has also been described above 
with the aid of method steps illustrating the performance of 
specified functions and relationships thereof. The boundaries 
and sequence of these functional building blocks and method 
steps have been arbitrarily defined herein for convenience of 
description. Alternate boundaries and sequences can be 
defined so long as the specified functions and relationships 
are appropriately performed. Any such alternate boundaries 
or sequences are thus within the scope and spirit of the 
claimed invention. 

0047. The present invention has been described above 
with the aid of functional building blocks illustrating the 
performance of certain significant functions. The boundaries 
of these functional building blocks have been arbitrarily 
defined for convenience of description. Alternate boundaries 
could be defined as long as the certain significant functions 
are appropriately performed. Similarly, flow diagram blocks 
may also have been arbitrarily defined herein to illustrate 
certain significant functionality. To the extent used, the flow 
diagram block boundaries and sequence could have been 
defined otherwise and still perform the certain significant 
functionality. Such alternate definitions of both functional 
building blocks and flow diagram blocks and sequences are 
thus within the scope and spirit of the claimed invention. 
0048 One of average skill in the art will also recognize 
that the functional building blocks, and other illustrative 
blocks, modules and components herein, can be implemented 
as illustrated or by discrete components, application specific 
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integrated circuits, processors executing appropriate Software 
and the like or any combination thereof. 
0049 Moreover, although described in detail for purposes 
of clarity and understanding by way of the aforementioned 
embodiments, the present invention is not limited to Such 
embodiments. It will be obvious to one of average skill in the 
art that various changes and modifications may be practiced 
within the spirit and scope of the invention, as limited only by 
the scope of the appended claims. 
What is claimed is: 
1. A method of reducing energy consumption of an appli 

ance by modifying user behavior, the method comprising: 
tracking an appliance usage information, by a tracking 

device located inside the appliance, wherein the tracking 
device is placed inside the appliance and wherein the 
tracking device is communicatively coupled to an exter 
nal collector unit; 

reporting, by the tracking device, the appliance usage 
information to the collector unit, wherein the collect unit 
is external to the appliance and is located in the same 
premises as the appliance; 

correlating, by the collector unit, the number of times the 
appliance is used and the duration of such usage, with an 
energy consumption data computed or collected for the 
appliance; 

making energy saving recommendations, by an advisory 
unit communicatively coupled to the collector unit and 
the tracking device, for efficient usage of the appliance. 

2. The method of claim 1 wherein the appliance is a refrig 
erator that comprises at least one refrigerator door and 
wherein the tracking device tracks the closing and opening of 
the at least one refrigerator door, the number of times the at 
least one refrigerator door is opened, the duration for which it 
is opened, and the temperature inside the refrigerator at vari 
ous times. 

3. The method of claim 1 wherein the correlating unit and 
the advisory unit are combined into a power usage monitoring 
unit that is communicatively coupled to the tracking device 
while also being electrically coupled to the appliance via a 
Smart power socket that is managed by the power usage 
monitoring unit. 

4. The method of claim 1 wherein the tracking device is a 
wireless device comprising a processor circuitry, a radio fre 
quency (RF) circuitry and memory, and communicates 
employing the RF circuitry, wherein the tracking operation 
conducted by the tracking device comprises: 

sensing usage of the appliance by the tracking device by 
means of a light sensor and a temperature sensor, and 

creating a sound to attract user attention, by the tracking 
device, for instructing the user on the operation of the 
appliance. 

5. The method of claim 4 wherein the tracking device 
enables communication with a premises monitoring wireless 
infrastructure that monitors energy consumption by the appli 
aCC. 

6. The method of claim 4 wherein the tracking device also 
comprises a light sensor component, the method further com 
prising: 

entering a low power state, by the tracking device, with at 
least one of its components virtually turned off; 

checking light by the light sensor component of the track 
ing device, periodically for changes; 

taking a light reading, by the light sensor when it check 
periodically; 
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determining, by the tracking device, that the light reading 
exceeds a threshold value; and 

gathering measurements. 
7. An electronic device Supporting tracking of usage of an 

appliance, the electronic device comprising: 
a memory for storing data, code and instructions; 
at least one temperature sensor to detect temperature; 
at least one light sensor to detect light; 
an RF circuitry for communication; 
at least one processor communicatively coupled the RF 

circuitry to at least one data collector unit, the at least one 
processor operable to, at least: 
monitor the operation of the appliance; 
detect opening and closing of doors associated with the 

appliance and gather usage data; 
collect sensor data provided by the at least one tempera 

ture sensor and the at least one light sensor; and 
communicate sensor data and usage data to the at least 

one data collector unit. 
8. The electronic device of claim 7 wherein the electronic 

device is designed to be located inside the appliance during 
normal operation. 

9. The electronic device of claim 8 wherein the appliance is 
a refrigerator with a freezer unit. 

10. The electronic device of claim 9 wherein the appliance 
comprises a refrigerator section with a refrigerator door and a 
freezer section with a freezer door and wherein the electronic 
device is capable of being used in either or both of the refrig 
erator section and the freezer section. 

11. The electronic device of claim 10 further comprising: 
the at least one processor operable to further, at least: 

monitor duration for which the doors associated with the 
appliance are open; 

monitor temperature changes during the period when the 
doors of the appliance are open; and 

report the duration and temperature changes to the at 
least one data collector unit. 

12. The electronic device of claim 10 further comprising: 
an audible Sound generator; 
the at least one processor operable to further at least: 
alert a user through audible sounds created by the audible 

Sound generator when any one of the doors of the appli 
ance is door is left open for a relatively long period of 
time based on a threshold value configured in the 
memory of the electronic device. 

13. The electronic device of claim 8 wherein the electronic 
device provides data to the at least one data collector unit to 
facilitate computation of energy consumption by the appli 
ance and energy wasted due to inappropriate usage of the 
appliance, and potential energy savings by properusage of the 
appliance. 
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14. A wireless device that can collect data using sensors 
when located inside an appliance and communicate the data 
with an external data collector, the wireless device compris 
ing: 

a set of light sensors; 
a set of temperature sensors; 
a memory for storing data, code and instructions; 
a RF circuitry for communication; 
a processor communicatively coupled to the RF circuitry, 

the memory, the set of light sensors, the set of tempera 
ture sensors, and to the external data collector unit, the 
processor operable to, at least: 

collect data using the set of light sensors and the set of 
temperature sensors when located inside the appliance; 

detect when a door of the appliance is open or shut employ 
ing the set of light sensors; 

detect the duration for which the appliance door is open; 
detect temperature changes when the appliance door is 

open employing the set of temperature sensors; 
process data collected by the set of light sensors and the set 

of temperature sensors; and 
communicate data to the external data collector unit 

employing the RF circuitry. 
15. The wireless device of claim 14 wherein the appliance 

is a refrigerator with a freezer section with a freezer door and 
a refrigeration section with a refrigeration door, wherein the 
wireless device is capable of being located and used in either 
of the sections. 

16. The wireless device of claim 14 wherein the wireless 
device also comprises an audio component to produce Sound 
and a replaceable battery component to provide battery 
power. 

17. The wireless device of claim 14 wherein the processor 
communicates data to an existing wireless infrastructure 
employed in a premises, wherein the existing wireless infra 
structure monitors appliance energy consumption. 

18. The wireless device of claim 14 wherein the wireless 
device enters an extremely low power state with the processor 
and RF communication components virtually turned off. 
wherein the processor periodically checks the set of light 
sensors for changes and to detect a light reading that crosses 
a threshold value. 

19. The wireless device of claim 15the processor correlates 
the number of times and the duration for which the refrigera 
tor door or the freezer door fridge door has been opened with 
an observed energy consumption data for the refrigerator to 
generate an estimate of an energy cost of opening the door of 
the refrigerator each time it is opened. 

20. The wireless device of claim 15 facilitating determina 
tion of a usage pattern for the appliance and presenting rec 
ommendations for an appropriate temperature setting for the 
appliance. 


